and lignans 6) have been found in some species of the genus Hyptis, there is no document regarding chemical study of this medicinal plant. During a chemical survey of constituents of H. fasciculate, we have encountered two new labdane diterpenoids 1 and 2 named 15b-methoxyfaciculatin and 15a-methoxyfaciculatin, repectively, along with the previously known methoxynepetaefolin (3) . 7) In this paper, we report evidence leading to structures for new compounds 1 and 2.
The methanol extract of the aerial parts of H. fasciculate was partitioned between ethyl acetate and water. The ethyl acetate soluble portion was purified by a combination of silica gel chromatography, centrifugal liquid-liquid partition chromatography, and preparative HPLC, which yielded two new diterpenes 1 and 2 along with methoxynepetafolin (3). The structure of compound 3 was elucidated as the previouly know methoxynepetaefolin by comparison of spectral data with those reported in the literatures 7, 8) and finally confirmed by our independent X-ray crystallographic analysis.
15b-Methoxyfaciculatin (1) C-NMR data (Table 1) 10, C-9, and C-19. Moreover, the C-10 quaternary carbon resonated at d 41.0 showed the cross peaks to H-6 at d 5.20, which further showed the HMBC correlations with the C-8 and C-10 quaternary carbons. The terminal epoxide ring was placed on C-8 on the basis of its high-filed chemical shift (d 56.0) and the HMBC between H-7 and C-17. The acetoxy group was found to connect to C-6 due to the HMBC between the H-6 signal and the acetyl carbonyl resonance. The aforementioned spectral data culminated in the building of a decalin ring which involved not only a d-lactone closed between C-4 and C-20, the acetoxy group at C-6, and the epoxy ring at C-8 but also the partial structures A and B. In addition, the C-9 quaternary carbon on this decalin ring should contain the partial structure C and an oxy-function according to the HMBC between C-9 and H-12, and its low-field 13 C-NMR shift value at d 86. 4 .
The sole methoxy signal showed the HMBC correlation to the C-15 acetal carbon, which further correlated to H-16 [d 3.78 and 3.95 (each 1H, Jϭ9.3 Hz)], and the C-13 quaternary carbon showed the cross peaks with H-14 and H-16, thereby resulting in the formation of a five-membered methyl acetal ring with the partial structure D. Additionally, the H-12 signal in the partial structure C showed the HMBC to C-13, accounting for the ring formation of another tetrahydrofuran ring via an ether bond between C-9 and C-13 with considering eight degrees of unsaturation in this molecule. Thus these HMBC analyses allowed us to propose the plane structure for 1 as depicted in Fig. 2 . Eventually, this plane structure turns out to be identical with that of methoxynepetaefolin (3) previously isolated from Leonotis neptaefolia. 8) However, its NMR spectral data were slightly different from those of 3, in particular, with regarding to the region of a dispirotetrahydrofuran moiety, suggesting that 1 is presumably a stereoisomer of 3 on the C-13 carbon.
The relative stereochemistry of 1 was elucidated on the basis of the following nuclear Overhauser and exchange spectroscopy (NOESY) correlations as shown in Fig. 3: H20b/H-11b, H 3 -18/H-5, H-6/H-5, and H-17/H-11b, accounting for a d-lactone ring, an acetoxy group at C-6, an epoxide ring at C-8, and a tetrahydrofuran ring at C-9 taking all the same up configuration as 3. On the other hand, the configuration on C-14 and C-16 was assigned as taking up and down relative to the other tetrahydrofuran ring, respectively, by the following NOESY: H-16b/H-12a and H-14b/H-17. Thus 1 possesses the relative configurations up and down for C-14 and C-16 opposite to those (C-14 down and C-16 up) of 3, respectively. The relative stereochemistry of the methoxy group at C-15 was determined as a b-orientation on the basis of the NOESY between H-15 and H-14a, and H-16a. Accordingly, 15b-methoxyfaciculatin was represented as 1.
15a-Methoxyfaciculatin (2) was assigned the same molecular formula C 23 H 32 O 8 
as 1, obtained from HR-EI-MS at m/z 436 [M]
ϩ , and exhibited physical and NMR data (Table 1 and Experimental) very similar to those of compound 1. Analyses of 2D NMR spectra (COSY, HMQC, HMBC) gave the same plane structure as that of 1. These spectral data disclosed that 2 is a stereoisomer regarding the C-15 acetal carbon in 1. In the NOESY of 2 as summarized in Fig. 3 , the H-15 signal at d 5.00 showed NOE to H-14b, accounting for an a-orientation of a methoxy group at C-15. The other NOEs for 2 were identical with those of 1. Thus the structure of 15a-methoxyfaciculatin (2) was assigned as the epimer on C-15 in 1.
The new labdane diterpenoids 1 and 2 isolated in the present study are structurally analogous to furanoid diterpenes found in many other plants. 9, 10) In 1970, 11) J. D. White described the fact that nepetaefolin, 12) which is derived from methoxynepetaefolin (3) by elimination of methanol, readily isomerizes to a furanoditerpene, neptaefuran, through the intermediate (A) as illustrated in Fig. 4 . According to this interconversion, free rotation about the C12-C13 bond allows the presence of the intermediate (B), which is eventually able to cyclize into faciculatin (5) and then addition of water leads to 1 and 2, followed by methylation of the corresponding hemi-acetal. Although faciculatin (5) has not been found in nature, methoxyfaciculatins 1 and 2 are most likely to biogenetically correlate with methoxyfaciculatin (3) via 4 or 5 becuase our present study demonstorates that 1-3 occur in Vol. 53, No. 12 the same plant sourse.
Experimental
General Procedure All melting points were measured on a Yanaco MP-J3 micro melting point apparatus and are uncoreected. Optical rotations were measured on a JASCO DIP-1000 digital polarimeter. IR spectra were measured on a JASCO FT-IR 5300 infrared spectrophotometer. 1D-and 2D-NMR spectra were recorded on a Varian Unity 600 instrument. Chemical shifts are given as d (ppm) with TMS as an internal standard. MS were recorded on a JEOL AX-500 instrument. Preparative HPLC was carried out on an ODS column (10ϫ250 mm i.d., COSMOSIL 5PE-MS) with a UV detector at 254 nm. Column chromatography was carried out on Kieselgel 60 (70-230 mesh) or Wako gel C-300.
Plant Material The aerial parts of Hyptis fasciculate BENTH. were purchased in Sao Paulo, Brazil. Dr. G. Hashimoto (Centro de Pesquisas de Historia) identified the plant and a voucher specimen (B2-154) has been deposited at the institute of Biomaterial and Bioengineering, Tokyo Medical and Dental University.
Extraction and Isolation The aerial parts (1.45 kg) of H. fasciculata was extracted with CHCl 3 and then with MeOH. The MeOH extract (118 g) was partitioned between ethyl acetate and water. The combined fractions of the CHCl 3 extract (49 g) and the EtOAc-soluble portion (80 g) were subjected to centrifugal liquid-liquid partition chromatography using CHCl 3 -MeOH-H 2 O (4 : 4 : 3) as a solvent system to give the upper and lower layers. The lower layer was chromatographed on a silica gel (Kieselgel 60) column eluting with a step gradient of n-hexane (100%), benzene (100%), CHCl 3 (100%), CH 2 Cl 2 -EtOAc (2 : 3), EtOAc (100%), EtOAc-MeOH (9 : 1) to give six fractions (fr. 1-6).
Compound 3 (53 mg) was obtained from fraction 4 (217 mg). Fraction 3 (14.6 mg) was purified by reversed-phase HPLC with H 2 O-MeOH-CH 3 CN (3 : 1 : 1) at 2.0 ml/min to give compounds 1 (4.4 mg), 2 (6.2 mg), and 3 (1.7 mg).
15b-Methoxyfaciculatin (1 
